The formation of hydrogen bonded complexes between nucleic acid bases and acetamide has been studied by nuclear magnetic resonance in CDCI3 at different temperatures. Pairs of hydrogen bonds are formed when acetamide binds to nucleic acid bases. Thermodynamic parameters have been computed and compared to those obtained for the association of carboxylic acids with nucleic acid bases. The role of hydrogen bonded complexes in the association of proteins with nucleic acids is discussed.
Among the fundamental mechanisms which may contribute to the specificity of recognition of nucleic acids by proteins and enzymes, direct interactions through hydrogen bonds might be of great importance.
Some work has already been devoted to such studies in cyclohexane , chloroform and dimethylsulfoxide in the presence of water . Amino acids and nucleic acid bases possess different polar groups which should be able to form hydrogen bonds. Every polar amino acid side chain is able to form hydrogen bonds with all four bases. This peculiarity has led Seeman et al. and Helene* ' to conclude that a single hydrogen bond is inadequate for uniquely identifying any particular base or base pair. However, model building studies suggest that fidelity of base pair recognition may be achieved if a pair of hydrogen bonds is formed ' . Binding of carboxylic acids or acetamide groups to nucleic acid bases can lead to such complexes involving two hydrogen bonds. Association constants between carboxylic acids and bases have been found to be in the range 80 --1 (4) 660 M in chloroform at 303 K . Amides can form the same type of 1:1 complexes with two hydrogen bonds. We report here a study of the asso-ciation of amides with purine and pyrimidine bases in chloroform. This should provide a basis for the understanding of interactions between nucleic acid bases and glutamine or asparagine.
Experimental 9 1 9-ethyladenine (e A), 1-cyclohexyluracil ( (chx) U) and 2-dime-9 2 thylamino, 9-methylguanine (m m G) were obtained from Cyclo Chemical (New York). Acetamide N (95 %) was purchased from CEA (France).
Great care was taken to avoid the presence of any water or polar impuri- From the change in association constants with temperature the thermodynamic parameters AH and AS could be determined (table 2) . The only specific interaction described until now concerns carboxylate anions which form hydrogen bonded complexes only with guanine .
